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Galois $L/\mathrm{A}r$ , $J_{L},$ $J_{k}$ $L^{\cross},$ $\mathrm{A}J^{\cross}$ $L,$ $\lambda\cdot$,
idclc , $N_{L/k}$. $J_{L}$ . (






, $L/k$ $1111\ln\dagger$) $(^{\backslash \mathrm{r}\mathrm{k}_{1}},1\langle)\uparrow_{-}$ .
, $L$ $\lambda$ , $1111111\dagger$) $\mathrm{C}\mathrm{r}$ knot $\iota\ovalbox{\tt\small REJECT}_{L/k}$
.
\S 1. .
$\mathrm{Q}$ , $\mathrm{Z}$ , $\mathrm{N}$ , $\mathrm{Z}$
.
, llllll Cr knot
( A ) , .
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$G$ $G$ $A$ , $?1,$ $\in \mathrm{N}$ , $A$
$G$ 7/, $H_{n}(G, A)$ , $7^{\cdot}\in \mathrm{Z}$ , Tatc
([9] ) $A$ $G$ 7 $H^{r}(G_{:}A)$ . ,
$H^{0}(c, A)=A^{G}/N_{G}(A)$ ,
$H^{-1}(G.A)=_{G}A/ \sum_{c\sigma\in}(1-\sigma)A$ .
$H^{-n}(G, A)=H_{n-1}(G, A)$ , $2\leq?|,$ $\in \mathrm{N}$ .
$N_{G}$
$N_{G}((l)= \sum_{\sigma\in G}\sigma \mathit{0},,$
$(\lambda\in A$
$Aarrow A$ ,
$A^{G}=\{(\iota\in A|\sigma cx=(x (\sigma\in G)\}$ , $c^{A}=\mathrm{K}_{(}\backslash ,\mathrm{r}Nc$
. , , .
, $m\geq 0$ $G^{m}$ $G$ $n\iota$ $P_{G^{m}}$ $G^{m}$
$G$ ( $P_{G^{\mathit{0}}}=\mathrm{Z}$ ) , $?1,$ $\in \mathrm{N}$ $\partial_{n}$ : $A\otimes_{G}P_{G’}’arrow$
$A\otimes_{G}p_{G}\eta-1$
$\partial_{n}(a\otimes_{G}(\sigma_{1}, \cdot’\cdot, \sigma_{n}))=(\sigma_{1}^{-1}a)\otimes c(\sigma_{2}, \cdots, \sigma_{n})-a\otimes c(\sigma_{1}\sigma 2\cdot\sigma 3\cdot.:. , \sigma_{n})+\cdots$
$+(-1)’-1a\otimes c(\sigma_{1}, \cdots.\sigma_{n-2}.\sigma_{n_{-1}}\sigma_{n})+(-1)^{n}a\otimes c(\sigma_{1}, \cdots.\sigma_{n.-1})$.
$(\iota\in A$ , $(\sigma_{1}, \cdots, \sigma_{n})\in G^{n}$
,
$H_{n}(G, A)=\mathrm{K}\mathrm{c}\mathrm{r}\partial_{n}/\mathrm{I}111\partial_{n+1}$ . $?|,$ $\in \mathrm{N}$





$?l,$ $\in \mathrm{N}$ , $a\otimes_{G}(\sigma_{1}, \cdots, \sigma_{n}.)$ ( , $a\in \mathrm{Z}:\sigma_{1},$ $\cdots,$ $\sigma_{n}\in G$ ) ($x(\sigma_{1}, \cdots, \sigma_{n})$
.
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$G$ , $A$ $G$ , $H$ $G$ , $r\in \mathrm{Z}$
, Rcs $=\mathrm{R}\mathrm{c}\mathrm{s}^{(}c^{r)},H;A$ restriction $111i\lambda l^{)}H^{r}(G_{\backslash }.A)arrow H^{r}(H, A)$ , Cor $=\mathrm{C}\mathrm{o}\mathrm{r}_{G,H}^{\mathrm{t}}r$
)
$;A$
corestriction inap $H^{r}(H.A)arrow H^{r}(G, A)$ . $T$ $H\backslash G$




$?’|,$ $=0$ $a-\rangle$ $\sum_{\tau\in T^{\mathcal{T}}}a,$ $a\in A$ , , $\mathcal{T}|l\geq 1$
$a\otimes_{G}(\sigma_{1}, \cdots, \sigma_{m})\vdash*$
$\sum_{\tau\in T}\tau a\otimes_{H}(\tau\sigma 1\overline{\tau\sigma 1},\overline{\tau\sigma_{1}}\sigma 2\overline{\mathcal{T}\sigma 1\sigma_{2}}11, \cdots,\overline{\tau\sigma_{1}\cdots\sigma_{tn-1}}\sigma_{m}\overline{\tau\sigma_{1}\cdots\sigma})m1$
,
$a\in A$ , $(.\sigma_{1}, \cdots, \sigma_{m})\in G^{m}$ ,
$A\otimes_{G}P_{G^{m}}arrow A\otimes_{H}P_{H^{m}}$ . $\mathrm{c}_{\mathrm{C}}$) $\mathrm{r}c^{-}H;A\langle.m-1$ )
$a\otimes_{H}(\sigma_{1-}.’\cdots, \sigma_{m})-*a\otimes c(\sigma_{1}, \cdots.\sigma_{m})$ ,
.
$\cdot$
$a\in A$ . $(\sigma_{1}, \cdots.\sigma_{m})\in H^{m}$
$A\otimes_{H}P_{H^{l}},,arrow A\otimes c^{P}cn\iota$ .
; $H$ $G$ $?$ } $|,$ $\geq 0$ , deflation nnap
Defl: $H^{-m}(G, A)arrow H^{-m}(G/H, A^{H})$
$\mathit{7}^{\cdot}’|_{\ovalbox{\tt\small REJECT}}=0,7t\iota=1$ , $?l\cdot 1,$ $\geq 2$ ,





$a\otimes_{G}(\sigma\iota, \cdots, \sigma_{m-1})\vdash\Rightarrow N_{H}(\prime r.)\otimes G/H(\sigma_{1}H, \cdots, \sigma_{m-1}H)$,
$(\lambda\in A_{\backslash }$. $(\sigma_{1}, \cdots.\sigma_{m-1})\in Gm-1$
$A\otimes_{G}P_{G}m-1arrow A\otimes_{H}P_{H^{m[}}-$ ( [3], $\mathrm{W}\mathrm{e}\},\mathrm{i}_{\mathrm{S}}\mathrm{s}[10]$ ,
$\ldots)$ .
$A_{H}=A/ \sum_{\tau}\in H(1-\tau)A$ , $?l,$ $\in \mathrm{N}$ , residuation niap
$\mathrm{R}\mathrm{c}\mathrm{S}i(1:Hn(c, A)arrow H_{\eta}.(G/H, A_{H})$
$a \otimes_{G}(\sigma_{1}, \cdots, \sigma_{n})\text{ }\Rightarrow(a+\sum_{\tau\in H}(1-\tau)A. )\otimes G/H(\sigma 1H, \cdots, \sigma_{n}.H)$
,
$(x\in A$ , $(\sigma_{1}, \cdots, \sigma_{n})\in G^{n}$
$A\otimes_{G}P_{G^{\eta}}arrow A_{H}\otimes c/HP(c/H)^{n}$
( [6] ).
$A=\mathrm{Z}$ , $?1_{J}\in \mathrm{N}$ $H^{-n-1}(G_{\text{ }}\mathrm{Z})$ $H^{-n-1}(H, \mathrm{Z})$
Defl Rcsid
D$\langle$‘fl( ) $=|H|\mathrm{R}\mathrm{c}\mathrm{s}\mathrm{i}(\iota(\zeta), (\in H^{-}n-1(G\backslash \mathrm{Z})/\cdot$
Weiss [10] $\mathrm{R}(^{1},i^{\backslash },\mathrm{i}(1$ $\frac{\mathrm{D}\langle_{\ovalbox{\tt\small REJECT}}^{\backslash }\mathrm{f}\mathrm{l}}{|H|}$ .
, $L/\lambda\cdot$, Galois , $G=\mathrm{G}_{\dot{C}1}1(L/\mathrm{A}’)$ . , $k$
$U$ , $\prime \mathrm{t}$) $L$ $V$ 1 , $G_{v}$ $V$ $L/k$
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, $L_{\mathrm{t})}$. $V$ $L$ . $\cdot${ $)$ $L$ $G_{\mathrm{t})}$
, $H^{-3}(G_{v}, \mathrm{Z})=\{0\}$ . ,
$\rho_{L/k}$ $:\oplus.H-3(c_{v}., \mathrm{Z})1yarrow H^{-3}(G, \mathrm{Z})$
\rho L/k(( tf).,J) $= \sum_{\mathrm{t}f}.\mathrm{C}\langle)1_{G^{-}}^{\cdot}G.,;\mathrm{Z}((,3)(_{\mathrm{t}f}.)$ , $(_{\mathrm{t})}.\in H-3(c_{v}, \mathrm{Z})$
. , $C_{L}$ $L$ idcle .
$7^{\cdot}\in \mathrm{Z}$ $\xi$ $H^{2}(G, C_{L})$ . $\mathrm{x}_{i}$ $.${ $)$ , $\xi_{v}$.
$H^{2}(G_{v}.$ .L . ,
$(a_{\backslash }.b)\vdash*a^{b}$ , $a\in C_{L}$ , $b\in \mathrm{Z}$
$\mathrm{G}$-pairillg $C_{L}\cross \mathrm{Z}arrow C_{L}$ $\mathrm{c}:11\iota$ ) $H^{2}(G, C_{L})\cross H^{r}(G, \mathrm{Z})arrow$
$H^{r+2}(c, c_{L})$ , . $(j\mathrm{u}\iota)$ $(\xi, ()$ , ( $\in H^{r}(G.\mathrm{Z})$ , $\xi\cup$
,
$\Phi_{L/k}((.)=\xi\cup(.,$ $(\in H^{r}(G, \mathrm{Z})$
$\Phi_{L/k}$ : $H^{r}(G, \mathrm{Z})arrow\sim H^{r+2}(G, CL)$ (Tate, [3.9] ).
$k$: I , $c_{v^{-}}\iota$) $\dot{c}\iota \mathrm{i}1^{\cdot}\mathrm{i}_{1}1\mathrm{h}$) $L_{1}^{\cross}.,$ $\cross \mathrm{Z}arrow L_{1J}^{\cross}$. $\mathrm{c}:11\mathrm{I}$ )
$H^{2}(G_{1J}., L^{\cross})v\cross H^{r}(G_{v}, \mathrm{Z})arrow H^{r+2}(G_{\mathrm{t}J}., L.|J\cross)$ $(\xi_{1}.,.(_{v}),$ $\langle_{\mathrm{t}J}.\in H^{r}(c_{v}, \mathrm{z})$ ,
$\xi_{v}\mathrm{U}_{v}\zeta_{f}.$,
$\Phi_{\mathrm{t})}.(\zeta.v)=\zeta.\iota f\bigcup_{\iota}.f$ l)’ $(_{v}\in H^{r}$ (G.,,, Z)
$\Phi_{v}$ : $H^{r}(G_{v}, \mathrm{Z})arrow\sim$ H 2 $(G_{v}.L_{v}^{\cross})$ ( $\mathrm{T}_{\dot{\epsilon}}\iota\uparrow,$( , [3] ) .
$\Phi_{L/k^{\backslash }}:$ $H^{-3}(G, \mathrm{Z})arrow H^{-1}(.c, C_{L})$ , 2-cocycle $f\in\xi$
$a(\sigma_{1}, \sigma_{2})-*f(\sigma 1, \sigma 2)^{O}.$ . $a\in \mathrm{Z}$ , $(\sigma_{1}, \sigma_{2})\in c^{2}$
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$\mathrm{Z}\otimes cP_{G}2arrow C_{L}$ . ,
$\Phi_{L/k}$ : $H^{-2}(G, \mathrm{Z})arrow H^{0}(G, C_{L})$
. , $k$ I
$\Phi_{1J}$. : $H^{-3}(c_{v}, \mathrm{Z})arrow H^{-1.\mathrm{x}}(Gv’ L\sim|y)$
$\oplus H^{-3.1}(G_{v}, \mathrm{z})arrow H^{-}(c, JL)=\tau’\sim\oplus.H-1(G,.\cdot’.L_{J}^{\cross},\mathrm{t}y.)$
, $G$ $J_{L}arrow C_{L}$







$H^{-1}$ (G. $C_{L}$ )
$=c(c_{L})/( \prod_{G\sigma\in}c_{L}1-\sigma)arrow l\text{ _{}L/k}$
.
, $N_{L/k}$. ,
$H^{-1}(G, J_{L})arrow H^{-1}(G, C_{L})^{N}-\prime_{d}/\kappa l\ovalbox{\tt\small REJECT}_{L}/k$ . $arrow 1$
. .




$G=\mathrm{G}\mathrm{a}1(L/k)$ . $x_{--}\mathrm{G}\dot{C}\iota 1(M/K)$
. $L/k$ $M/K$ ,
$H-3(G, \mathrm{Z})arrow H-\Phi_{L}/k1(c, C_{L})N/-^{/k}\nu_{L/k}$ ,
$H^{-3}$ (X. Z) $\Phi_{\Lambda l/J\backslash ,arrow}\cdot H^{-1}(X, cM)^{N_{\Lambda}}-’/h\nu_{M/K}$
, .
I. $L=M\supset K\supset k$ , $G\supset X$ , $r\in \mathrm{Z}$
.
$H^{r}(G.\mathrm{Z})arrow\Phi_{L/k}H^{r+2}(c, c_{L})$ $H^{r}(G.\mathrm{Z})arrow\Phi_{\mathfrak{l}./\mathrm{A}}H^{r+2}(G, C_{L})$
$\downarrow{\rm Res}$ $\downarrow{\rm Res}$. $\uparrow \mathrm{C}\mathrm{o}\mathrm{r}$ $\uparrow \mathrm{C}\mathrm{o}\mathrm{r}$
$H^{r}(X.\mathrm{Z})arrow\Phi_{,/\mathit{1}\backslash },$
.







$\downarrow{\rm Res}$ $\downarrow$ $\uparrow \mathrm{C}\mathrm{o}\mathrm{r}$
.
$\uparrow$
$H^{-3}(X_{\backslash }.\mathrm{Z})’arrow N_{/K}\cdot\Phi_{L/\backslash }j\prime l\text{ }L/K$, $H^{-3}(X, \mathrm{Z})arrow N/,/li.\Phi/,/’\backslash \cdot l\text{ }L/K$
. , 2 $J_{k}$. $arrow J_{K}$
, $N_{K/k}$ : $J_{K}arrow$ .
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II. $L\supset M\supset K=k$ , $\mathrm{Y}--\mathrm{G}\mathrm{a}1(L/M)$ $X=G/\mathrm{Y}$ . $S$
$G/\mathrm{Y}$ , $\sigma\in G$ $\overline{\sigma}$ $\overline{\sigma}\mathrm{Y}=\sigma Y$ –
$S$ ,
$(\sigma_{1}\mathrm{Y}, \sigma_{2}\mathrm{Y})\vdash\Rightarrow|\mathrm{Y}|(\overline{\sigma_{1}},\overline{\sigma 2})$ , $(\sigma_{1}, \sigma_{2})\in G^{2}$
$\mathrm{z}^{\mathrm{t}}\otimes xP\dot{x}^{2}.\simarrow \mathrm{Z}:\otimes c^{P\cdot)}c\sim$ $H_{2}(X, \mathrm{z})arrow H_{2}(G_{\backslash }\ddot{\mathrm{Z}}):$
.
Millcr [5] . $\mathit{1}^{J},Y$ .
1 $?’\cdot\iota$ , .
$H^{-m-2}(G, \mathrm{z})arrow\Phi_{J_{}/k}$ $H^{-\dot{m}}.\cdot.(G-, c_{L})$ $H^{-3}(G, \mathrm{Z})arrow\Phi_{I,/k}$ $H^{-1}’(G, c_{L})$
$\mathrm{I}^{\mathrm{R}\epsilon:\mathrm{s}}\mathrm{i}\mathrm{d}$
$\downarrow \mathrm{D}\mathrm{e}.\mathrm{f}\mathrm{l}$ $\uparrow\mu_{Y}$ $\uparrow$
$H^{-m-2}(X, \mathrm{z})arrow\Phi_{\Lambda l/k}H^{-m}\cdot(x, c_{M})$, $H^{-3}(X_{\backslash }^{\cdot}.\mathrm{Z})arrow\Phi_{l\iota\prime/k}H^{-1}(x, c_{M})$ .








$\downarrow{\rm Res}$. $\mathrm{i}\mathrm{d}$ $\downarrow$ $\uparrow\mu$ ). $\uparrow$
$H^{-3}(X, \mathrm{Z})arrow N_{1l/\mathrm{t}^{\Phi}\Lambda\prime/k}.\iota \text{ _{}M/k}$ , $H^{-3}$ (X. $\mathrm{Z}$ ) $arrow N_{\backslash f/k1}.\Phi.J/k\nu_{M/k}$.
. 2 $J_{k}$. $arrow$
,
$a\vdash\Rightarrow a^{1^{L:}M]}=a^{|Y|}$ . $a\in J_{k}$.
.
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‘ 2 [4] .
III. $M=LK$ $k=L\cap K$ ,
$(\sigma_{1}, \sigma_{2})-\rangle(\sigma_{1}|L, \sigma_{2}|L)$ , $(\sigma_{1}.\sigma_{2})\in X^{2}$










$H^{-3}(,X, \mathrm{Z})arrow N\Lambda l/J\backslash \cdot\cdot\Phi\Lambda l//\backslash \cdot\nu_{M/K}$ . $H^{-3}(X, \mathrm{Z})arrow N_{4//\Lambda\prime}/\backslash \cdot\Phi/l\backslash \prime l\text{ }M/K$
$?|,$ $\in \mathrm{Z}$
$?^{-}l’,\psi_{)}-1$
$\vdash\Rightarrow?|,(’\psi_{J}-1(())$ , $\in H^{-3}(G, \mathrm{z})$
$H^{-3}(G, \mathrm{Z})arrow H^{-3}(X, \mathrm{Z})$ , 2
$J_{k}$. $arrow J_{K}$ , $N_{K/k}$. : $J_{K}arrow$
.
$M/h.$, Galois , $\tilde{X}=\mathrm{G}\dot{\epsilon}\mathrm{t}1(M/\lambda’)$ , $’\psi$
$H^{-3}(X, \mathrm{Z})arrow H-3(\mathrm{C}\mathrm{o}\mathrm{r}\tilde{X}, \mathrm{z})^{{\rm Res}}-\mathrm{i}\mathrm{d}H-3(c, \mathrm{Z})$
. $Y=\mathrm{G}.A(M/L)$ , II $l^{l}Y$ :
$H^{-3}(G, \mathrm{Z})arrow H^{-3}(\tilde{X}, \mathrm{Z})$ , $[K : k]^{2}\psi^{-1}$
$H^{-}\mathrm{s}(G, \mathrm{Z})\prime^{x\prime}\iota H-arrow(3\tilde{X}, \mathrm{Z})arrow H^{-3}(X, \mathrm{z}\mathrm{R}\mathrm{e}\mathrm{s})$
.
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IV. $\gamma:Larrow^{\sim}M$ , $\gamma|\lambda,\cdot$ $karrow K\sim$ ,
$X=\{\gamma\cdot\sigma\cdot\gamma-1|\sigma\in G\}$
$(\sigma_{1}, \sigma_{2})\vdasharrow(\gamma\cdot\sigma_{1}\cdot\gamma^{-1}\backslash . \gamma\cdot\sigma_{2}\cdot\gamma^{-1})$. $(\sigma_{1}.\sigma_{2})\in c^{2}$
$\mathrm{Z}\otimes_{G}P_{G}.2arrow \mathrm{Z}\otimes xP_{X}2$ . - , $\gamma$ $J_{k}arrow^{\sim}J_{K}$
. $H^{-3}$ (G. $\mathrm{Z}$ ) $arrow H^{-3}(X, \mathrm{Z})$






$H^{-3}(X_{\backslash }.\mathrm{Z})arrow N_{\lambda l/\backslash }’\cdot\Phi\backslash l//\backslash ’\nu_{M/K}$
.
\S 3. .
, Galois lllllubor $\mathrm{k}\mathrm{l}\mathrm{l}\mathrm{o}\uparrow$ ,
, $\mathrm{Z}$ Galois $-3$ .
, .
$L/k$ $\mathrm{G}\mathrm{a}1\langle$ $)\mathrm{i}_{\mathrm{S}}$ , $K$ $L$ Galois
, $J_{k}$. $arrow.J_{k}$.
$l\text{ _{}L/k}$. $arrow\nu_{K/k}$ $\nu_{L/K/k}$. :
$l\text{ _{}L/K/k^{\backslash }}=\mathrm{K}\mathrm{C}\Gamma(U_{L}/karrow l\text{ _{}K/k}.)=N_{L/\cdot K/}k(J_{L})\mathrm{n}Nk.(K^{\mathrm{x}})/N_{L/k}.(L^{\mathrm{x}})$.
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\downarrow $k$ , $K$ $L$ $h$ , Galois $[K : k]$
$[L:k]$ , $M=KL$ $\nu_{M/K}\cong\nu_{M/}K/k$ \cong \nu L/
$\nu_{M}/k=\nu_{M}/K/k\cross\nu_{M}/L/k$
.
1 $\nu M/k\cong\nu K/k\cross l\text{ }L/k$ Razar [7]
([2] ).
2 $F/k$ Galois , $L$ $F$ $\lambda$ ) $\mathrm{A}\dagger$) $\mathrm{c}_{\ovalbox{\tt\small REJECT}}^{\backslash }1$
, $J_{k^{\backslash }}arrow J_{k}$. $l\text{ }L/karrow|\text{ }F/k$
.
$(7|\tau.\mathit{7}l)\in \mathrm{N}\cross \mathrm{N},$ $?7^{\cdot}l|?l$ ,
$\phi_{m.n}(a+?1,\mathrm{z})=a+r\prime l\mathrm{Z}$ , $(x\in \mathrm{Z}$
.n : $\mathrm{Z}/\mathit{7}\iota \mathrm{Z}arrow \mathrm{Z}/?$ } $\iota \mathrm{Z}$ ,




2 $P$ $P$ .




\downarrow $K/k$ Abel , $\Omega$ $K$ $k$ 2
, $\Omega/.K$ F- $\Omega/F$
$L$ $\nu_{L/F/k}=1$ $\nu_{L/k}\cong_{U_{F/k}}$ .
..
\downarrow $K$ 2 , $M$ $K$ 2
$\nu_{M/\mathrm{Q}}=1$ , $L/F$ $M/K$ , $M\neq L,$ $F\neq K$ ,
$|\nu_{F/\mathrm{Q}}|--|\nu_{L/\mathrm{Q}}|=2$ . $J_{\mathrm{Q}}$
$arightarrow a^{[L:F1}$ , $a\in J_{\mathrm{Q}}$
$\nu_{F/\mathrm{Q}}arrow\nu_{L/\mathrm{Q}}$ .
2 ( 2 ) $\nu_{L/k}$ ( ) $\nu_{F/k}$
. 3 . 4
$\nu_{F/\mathrm{Q}}$ $[L:F]$ $\nu_{L/\mathrm{Q}}$ .
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